The analysis of some physical properties of drained peat-moorsh soil layers. The paper presents the results of measurements of some physical properties for 14 drained fen peat-moorsh layers (degree of decomposition, bulk density, particle density, porosity and saturated moisture content). The soil samples were taken from north--east, central and east part of Poland. These areas were drained in order to use as a grassland and meadows. The article presents obtained data of selected physical properties from several drained peatlands in Poland and shows the comparison of established results with relevant data published in literature.
INTRODUCTION
Most of lowland fen peat soils in Poland and Europe were drained in 19 th and 20 th century in order to use as grasslands, meadows and even sometimes as arable lands. The decreasing of groundwater level and moisture content were the main reasons to start unsuitable processes in these soils like mineralisation and degradation of basic physical and chemical properties. With drainage and aeration the organic soil matter goes to the irreversible moorsh forming process.
The basic physical soil properties are often describe by bulk density, particle density, porosity, saturated moisture content and in case of drained organic soils degree of decomposition. Values of bulk density as high as 0.2 to 0.4 Mg·m -3 have been reported for fen peat for Central Europe (Okruszko 1993) . Average values of particle density of peat soils is around 1.45 Mg·m -3 . Such parameter is rather weakly compared with bulk density. The highest values of particle density are observed for woody peats (Okruszko 1971 (Okruszko , 1993 . Peat soils are as one of the highest porous material. Total porosity of the undecomposed peat can reach even value of 97% and decrease for decompose and highly decomposed to level of 85-80%. In the literature there are some published results of changing of basic physical properties due to drainage and mineralization processes (Okruszko 1971; Gawlik 1992; Piaścik and Łachacz 1997; Brandyk and Szatyłowicz 2002; Ilnicki and Zeitz 2003) .
The aim of this paper is to analyse of some basic physical properties of several drained peat and moorsh soil layers from Poland and comparison of obtained data with other published results in the literature.
MATERIAL AND METHODS
The peat-moorsh soils used in this study were taken from three following sites in Poland: north-east part Biebrza River valley -Podlaskie Voivodeship, central part -Mazovia Voivodeship and east part -Lubelskie Voivodeship. All of these peatlands areas were drainaged in 20 th century and used as a grasslands and meadows. The undisturbed soil samples were taken in four replication from each characteristic 14 layers in analysed 6 soil profi les. The presented data were shown according to peat group starting from alder peat to moss peat ( Table 1) . The values of bulk density and saturated moisture content were determined used by gravimetric method (Brandyk and Szatyłowicz 2002; Brandyk et al. . The particle density of analysed peat and moorsh layers were done using picnometr method (Maciak and Liwski 1996) . Based on bulk density and particle density the porosity of soil samples was calculated. The degree of decompositions, peat group and species and type of moorsh were estimated using microscopic method proposed by Okruszko (1971) and Maciak and Liwski (1996) . The peat soil classifi cation presented in Table 1 was prepared using Tołpa et al. (1967) proposition.
RESULTS AND DISCUSSION
The obtained results of analysed physical properties are presented in Table 2 . The lowest degree of decomposition (30%) was observed for reed and moss peats and the highest (70%) for reed and sedge peats (Fig. 1) . Generally the rising of degree of decomposition (the rate of degradation and mineralisation) causes the increasing of bulk density and decreasing of porosity and saturated moisture content. In case of moorsh layer (Z 2 humic moorsh) there is large gape between basic physical properties: the highest values of bulk density and particle density was observed for Solec site (10-20 cm) and the lowest values of these parameters for Brzostówka site (15-25 cm).
The relationship between bulk density and particle density was presented on Figure 2 . The average values of bulk density 0.1-0.25 Mg·m -3 corespondent to values of bulk density in the range 1.5-1.7 Mg·m -3 . The highest values of bulk density (0.3-0.4 Mg·m -3 ) and particle density (around 1.8 Mg·m -3 ) were observed for moorsh layers.
The measured in the laboratory saturated moisture content and calculated porosity values (using bulk density and particle density) were presented on Figure 3. The values of these parameters should be very similar (porosity equals saturation moisture content, no air in saturation soil samples). The lowest values of considered parameters are for moorsh and alder peats layers (Fig. 3) . FIGURE 1. The degree of decomposition for analysed fen peat groups FIGURE 2. The relationship between bulk density and particle density for analysed soil layers
The bulk density has large infl uence on porosity and moisture content values. High values of bulk density causes the decreasing of porosity (moisture content). In case of analysed peat and moorsh soil layers the strong linear relationship between these parameters is presented (Fig. 4) . Increasing the bulk density values from 0.1 Mg·m -3 to 0.4 Mg·m -3 causes decreasing the porosity from around 92 to around 77%.
The next physical parameter -degree of decomposition decreasing also the saturated moisture content (porosity) values of all analysed peat layers (Fig. 5) .
The comparison of obtained data (porosity and bulk density) with relevant results presented in literature was presented on Figure 6 . The similar and very closed to the author's relationship are the linear equations proposed by Zawadzki (1970) and Okruszko (1971) .
The comparison of porosity and degree of decomposition were presented on Figure 7 . For low degree of decomposition (low rate of mineralization and moorshing process) the values of porosity were very similar with increasing of degree of decomposition, the values of FIGURE 3. The comparison between saturated moisture content and porosity for considered soil layers FIGURE 4. The relationships between porosity and bulk density for peat-moorsh layers FIGURE 5. The characteristic of degree of decomposition and saturated moisture content for analysed soil layers FIGURE 6. The comparison of relationships between porosity and bulk density values FIGURE 7. The comparison of relationships between porosity and degree of decompositions porosity were less than values of this parameter proposed by Gawlik (1992) .
The very closed data are presented in case of bulk density and degree of decomposition proposed by present research and results presented by Gawlik (1992) . The difference between measured data and presented by Gawlik (1992) are at the level 5% (Fig. 8) .
CONCLUSIONS
Based on performed research the following conclusion can be proposed:
The degree of decomposition of drained peat soils plays important role on some physical properties: porosity (saturated moisture content) and bulk density.
The average values of bulk density 0.1-0.25 Mg·m -3 corespondent to values of bulk density in the range 1.5-1.7 Mg·m -3 . The highest values of bulk density (0.3-0.4 Mg·m -3 ) and particle density (around 1.8 Mg·m -3 ) were observed for moorsh layers.
In case of analysed peat and moorsh soil layers the strong linear relationship between porosity and bulk densi-1.
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ty was observed. Increasing the bulk density values from 0.1 to 0.4 Mg·m -3 causes decreasing the porosity from around 92 to around 77%. The performed research of selected physical properties of drained peat--moorsh soil layers are similar to relevant data published in literature.
